The Phainopepla, Phainopeplu nitens, inhabits arid and semiarid areas in Mexico and the southwestern United States, where it associates closely with the Desert Mistletoe, Phorudendron californicum (Cowles 1936, 1972, Crouch 1943 Birds used for studies of digestive function and efficiency were maintained at 24-25°C on an 11-hour light, 13-hour dark schedule that approximated the natural photoperiod at the time of capture. Phainopeplas were kept in 93 x 60 x 45 cm cages and fed a mixture of commercial dogfood, fruit, and vitamins. House Finches were kept in 26 x 25 x 25 cm cages and fed mixed bird seed. All birds were supplied with water ad Zibitum. All birds were weighed daily just before the lights went on, and they maintained weight after an initial period of adjustment.
minicus, and five B. cedrorum were dissected. Weights of fresh gizzards of the first two species were measured to the nearest milligram.
Gizzards and entire digestive tracts for illustration were preserved in 10% formalin (P. nitens and B. cedrowm) or ethanol (D.
dominicus ) .
Birds used for studies of digestive function and efficiency were maintained at 24-25°C on an 11-hour light, 13-hour dark schedule that approximated the natural photoperiod at the time of capture. Phainopeplas were kept in 93 x 60 x 45 cm cages and fed a mixture of commercial dogfood, fruit, and vitamins. House Finches were kept in 26 x 25 x 25 cm cages and fed mixed bird seed. All birds were supplied with water ad Zibitum. All birds were weighed daily just before the lights went on, and they maintained weight after an initial period of adjustment.
Mistletoe berries for studies of gizzard function were marked as follows: the exocarp (the berry' s "skin") was marked with a small spot of nail polish and the inner pulp was marked by injecting blue foodcoloring immediately underneath the skin. Birds were observed through a one-way viewing screen and timed with a stopwatch.
For measurement of digestive efficiency, four P. nitens were maintained on a diet of Desert Mistletoe berries and water ad libitum for 72 hours. All excreta were collected on glass plates during the last 24 hours of this period. P. nitens void mistletoe berries in strings of 8-16 semidigested berries. Strings that obviously contained urates were collected and analyzed separately from those without obvious mates.
I used three different diets in experiments on the use of Desert Mistletoe berries by House Finches: 1) berries only, 2) berries and water ad Zibitum, 3) berries and mixed bird seed. The birds were kept in the same cages in which they had been maintained previously and all excreta were collected. Before initiation of feeding experiments, all House Finches had their diet supplemented with mistletoe berries to accustom them to eating this fruit.
Berries were weighed and counted before being fed to the birds. Fresh berries were given to the birds twice a day and the remainder of the previous feeding was removed, weighed and counted.
Berries and excreta were prepared for analysis by drying to constant weight at 75°C. I suggest the following explanation of these observations. The berries pass singly from the esophagus to the portion of the gizzard nearest the openings to the intestine and proventriculus. The gizzard, which is only slightly wider than a single berry in this area, contracts and extrudes the inner seed and viscous pulp out of the exocarp into the duodenum. The exocarp is retained in the portion of the gizzard distal to the pylorus. This is repeated 8-16 times before the accumulated packet of exocarps is ejected into the duodenum.
To test this hypothesis, I marked individual berries on the exocarp and in the pulp. A marked berry was fed to a bird along with 5-10 unmarked berries.
The hypothesis predicts that a string of berries lacking exocarps would be voided initially, followed by a packet of exocarps. It also predicts a mirror-image symmetry between the packet of exocarps and the string of berries, for the following reason. If the gizzard extrudes the seed and pulp out of the exocarp, the exocarp from the first berry processed should be retained in the area of the gizzard distal to the pylorus, with subsequent exocarps being packed on top of it. When the exocarp packet is ejected from the gizzard, the exocarp first processed would be the last one into the intestine.
I repeated this experiment 17 times. Results consistently supported the proposed model of gizzard function (fig. 4) 
